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From the laws of thermodynamics , this difference cannot be negative. As two gases at equal pressure and temperature in general tend to mix by diffusion, not to separate; the process of diffusion is irreversible, and we cannot ascertain at the present stage whether the change of entropy G vanishes or is positive. In order that any definite conclusions may be found it is necessary that the gases should be capable of being separated as well as mixed by reversible methods. In the case of actual gases the separation may be effected by liquefying one of the components or by placing the mixture in the presence of a liquid which readily absorbs one component but not the other. What we have shown is that if an increase of entropy takes place on mixing, this change is independent of the temperature and pressure at which mixing takes place.
This conclusion is justified by the following general reasoning: It comes to the same thing whether we allow the gases to mix at. temperature T^ and pressure ply or first alter their temperature and pressure to T2? p>2, then let them mix and finally bring the mixture back to T17 p±.
It is further to be observed that as the therm odynamic phenomena presented by a given system are unaffected by the values of the integration constants in its energy and entropy, the value of the constant C does not affect any transformations which are unaccompanied by mixing or separation of the gases.
125. Substituting in the formula for the thermodynamic potential |p, this is given in terms of the corresponding potentials of the separate components at the same temperature and pressure by
subject to the condition p ==jp' = p'f.
If we require the entropy as a function of v and T or the therm o dynamical potential \v the best way is to express s0 for the mixture in terms of #0 in equations (159, 160) which become
(172)                     *- y. log T+JB log  £   + *„,
(173)          f, = y, T(l - log T) - ST log (-J) + u, - T00.
The corresponding expressions for the components are of course of the same form with accented letters. The condition of equal pressure for the mixture and components is given by
(174)                                          JL „ *L — v" . v      j                                                      , —    t,on for the energy
